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VEGETABLE SEED TREATMENTS 


Now when American farmers and canners are bending every effort +o 
produce the necessary fresh and canned vegetables called for in the Food-— 
for-Freedom Program, every practice that will help them to their goals 
should receive attention, The treatment of vegetable seed helps to con- 
trol diseases, to insure stands of healthy plants, to conserve seed sup- 
plies and labor, and to increase yields, 


We present herewith a report on results of a series of widespread 
cooperative tests that aid greatly in formulating recommendations on vege- 
table seed treatment, The following table shows recommendations for seed 
protection and damping-off control for beet, cabbage, cucumber, lettuce, 
peas, and spinach based on results given in this report: 
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: : Rate > Cost of material 
Crop : Treatment : percent : for treating 
am, ‘ : _: by weight : 100 pounds of seed 
: : (dollars) 
Beet : .Red copper oxide : aes ; 566 - 1,35 
: or ; : 
: Semesan : 28 ¢ 2:97 = Gero 
Cabbage : Hot water* - a : = 
: and + : 
: Semesan ~ 0,4 > 36S 3.06 
: or : : 
: Zinc oxide - 2 ¢ gi at 100 
Cucumber : Red copper oxide : 0,25 f gO oar 
° oF : $ 
_? Semesan : 0,31 i 86 =: ~Be 
Lettuce : Ked copper oxide 3 2 , ft. #4 oe6n0 
: ay : H 
$ Zinc oxide : 2 ¢ .B2 ~~ hee 
: or : 4 
: Semesan : 0.2 , a we? 258 
Peas : Spe zon : 0.2 3 ,62 per acre?* 
: or H ° 
Semesan 4 0.3 : 1,49 per acre** 
: or : : 
: Red copper oxide : 0,25 ¢ che 
Spinach ; Zinc oxide é 2 ¢ 520 = 1,00 
: or : : 
>: Red copper oxide : 2 : 75 «= 2,80 


* Disinfection treatment for black-leg and black-rot control; soak seed 
in water at 122° F, for 25 minutes. 
** At the rate of 4 bushels of seed an acre, 
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SUMMARY OF RESULTS FROM, COOPERATIVE SEED TREATMENT TESTS 
WITH BEETS, CABBAGE, CELERY, CUCUMBERS, LETTUCE, PEAS, 
-~- BPINACH, AND SWEET CORN IN 1941 hi 


Prepared. from. the original reports 
of committee members 
By Harold T, Cook 


INTRODUCTION 


The cooperative tests conducted by the Committee for Coordination 
in Seed Treatment Research of the American Phytopathological Society through 
its subcommittee on vegetable seed treatments* assume considerable impor- 
tance in the present national emergency, The results obtained are helping 
to solve the problem of reducing losses from diseases, seed decay, and 
damping-off, This reduction is very important now that certain seed stocks 
May become limited and there is need to make effective use of every pound 
of fungicide and fertilizer and every hour of labor, Seed treatments that 
destroy seed-borne pathogens reduce the chances of crop failure and, in 
some crops, eliminate or simplify the problem of field spraying, Treat- 
ments that prevent seed decay and damping-off reduce the amount of seed 
required per acre both by eliminating the need for replanting and by per- 
_mitting a reduction in seeding rate in some crops. 


The 1941 tests had the same general objective.as those of 1940: To 
determine the relative merits of the more promising fungicidal seed treat- 
ments undér widely different conditions and to devise suitable methods of 
research for securing more reliable information on the applicability of 
the different treatments,: The 1940 tests determined the relative effec- 
‘tiveness of red copper oxide, zinc oxide, and hydroxymercurichlorophenol 
on beet, cabbage, cucumber, pea, spinach, and tomato seed, All these 
crops responded significantly to one or more of the treatments. ina large 
proportion of the tests with the exception of tomatoes, which were signifi- 
cantly benefited in only five out of 27 tests, 


In view of results obtained in the 1940 tests: and suggestions made 
at the conference in Philadelphia, the committee did not include tomatoes 
in the 1941 tests, They modified the treatments for beets, cabbage, cucum— 
bers, peas, and spiuach; and added celery, lettuce, and sweet corn to the 
program, Treatments used in 1941 are indicated in the section on each crop. 


The policy of the committee has been to include in the tests only 
seed-treatment materials whose chemical composition is known and, prefer- 
ably, only those matérials whose chemical composition is indicated on the 
package label, This is important, since the results obtained apply only 
to the specific material used in these tests and would not apply to ano- 
ther material that may at some later date be marketed under the same trade 
name, Chemicals used for treating seed in this year's tests are indicated 
in table l, ; 

* Members subcommittee: H, T, Cook, chairman, ©, M, Haenseler, L, D, Leach, 
and G, L, McNew, J, C, Walker aided the committee materially by supervis- 
ing the tests with cucumbers and peas, and T, J, Nugent rendered valuable 
assistance to the chairman by helping in the preparation of data sheets 

and directions for statistical analysis, 
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Table 1,--Chemi ode. t 


eek Coo erative Seed Tests 


Pee? et: 


ay tm | = Trade Hate. a Samet ae 


Zinc oxideteget *»agt alam Spedial: : Rohm and Haas Co, 
Zine oxide “§ Vaseo 4 “3 Virginia Smelting Co, 
Red copper oxide 3 Cuprociaét : Rohm and Haas Co, 

30% hydroxymer- : 


curichlorophenol : Semesan : Bayer-Semesan Co. 
1% ethyl mercury : es : 

FP el ea : Semesan, Jr,: Bayer-Semesan Co. 
2, ethyl mercury : “i - 

chloride : 2% Ceresan : Bayer-Semesan Co, 
Tetrachloro-para— : : 

benzoquinone, or : ; if oA 

chloranil : Spergon US; Rubbers Gor 


‘Tests in 1941 were conducted in 21 experiment stations in 25 States 
and 2 provinces of Canada, The localities were represented by the follow- 
ing cooperators who made these tests possible: L, D; Léach, California; 

J, G, Horsfall and-A, D, McDonnell, Connecticut;*Jolhn Johnston and Leroy 
Parker, Delaware; W, B, Tisdale, Florida; Valter J, Virgin, Idaho; H, H, 
Thornberry, Illinois; J,°H, Standen, W, N, Rice; and A, W, Welch, lowa; 

S, P, J, Chilton, Louisiana; Donald Folsom, Mrs, I, M, Burgess, R, M, 
Bailey, and Reiner Bonde, Maine; Carroll E, Cox, Maryland; 0, ©, Boyd and 
C, J, Gilgut, Massachusetts; J, H, Muncie, Michigan; Carl J, Hide, 
Minnesota; C, M, Haenseler,: New Jersey; H, S, Cunningham, New York : 
' (Riverhead, L,I,); Orson S, Cannon, New York (Nassau County): George.L, 
McNew, New York: (Geneva): * Don’ 'B,* Ellis, North Carolina; J. D, Wilson, : 
Ohio; K, S, Chester, Oklahoma;’ 5° S, Beach, Pennsylvania; Frank: L, Howard, : 
Rhode dian ds ©, Ny Cray tenia Sowtiy Carolina (Charleston); 6, Jj Nusbaum, 
South Caré1ind: (Baiste)3 G; HyiGodfrey, Texas?-(Weslaco); A, L, Harrison, : 
Texas (Yoakum); T,' J, Nugent, Virginia;' J,'G, Leach, West Virginias.d, C. 
Walker, Wisconsin; Irene Mounce, Canada (British Columbia): G, A, Scott, 
Canada (Ontario), | 


bug or more tests with each crop were sévttecdied at ond of the lo- 
Calities, as indicated in tatte 2, The total number of ‘tests. conducted 
for each crop varied from 12 to 33, This number of tests conducted over 
a wide area of the country and analyzed by uniform methods affords a much 
- more reliable basis on which to judge the relative value of the seed treat- 
-ménts for the country as a whole than do smaller-scale tests conducted in- 
dependently in a few States, tet 


The cooperators had a somewhat larger share in running the tests 
and analyzing the’ data than they had in 1940, Enough seed of each treat— 
ment for five replications of 100 seed each were sent to the cooperators 
in bulk, and the coopérator counted out the seed for each replication, 
Also. the cooperators, with a few exceptions, analyzed their own data. 
‘Analysis forms and directions for the tests with: éach crop were furnished 
the cooperators to insure that all data jane -Bp analyzed by ma same 
method, 7. ' nag , ; 
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Data from the tests with all the crops were analyzed by Fisher's 
method for analysis of variance of a simple randomized block experiment, 
Data from the tests with beets, cabbage, and spinach were also analyzed 
as complex experiments, The average’ ‘Seedling stand for each treatment in 
each test was given in the report distributed at the seed-treatment con- 
ference held at Dallas, Tex; ‘from’ December 29; 1941; through January 2, 
1942 but in this condensed report the data have been summarized, A few 
of the original reports are still available for those who are interested 
in the more detaiied data, (Note corrections of such hadley page 12, ? 


4 a 2 -——hocation and qumber of tests. conducted. 7 each: cron. of’ veretables 


‘State .. .: PGR WHT We oe NORapte er wa menORMe Tl 
a a sSeets: Cabba e: Celery: Cucumber: Lettuce: Peas:5 inach: Corn 
Seeeerorniass:..s2.0: 62 3: : Bethe tak : 1 wa Das 1 
Pennecticut.,.o2.se2002 afc: : : che EF tasasSsingeleta® 2 
Delaware.......... : : meh ae a ‘ and z ie ad, 
Blerscay. os... Leu : 1 : zt : 1 : : : 
Peageno sy. Oey. see.s ; : ; ts bikes 
Beeemoie Ge eicotptiokieta: oles ‘ la-show 2 tot¢-vivass 1 
0 ae : ¥: gan AL Luks she ee 
moulsianay.i2%3%.. .? 2 ; : : ‘ 
en Bas : : : od 2) eS Teale Ee iu 
Maryland, .......% e SHPO. : 2 mit ae! 
Massachusetts.....: : 1 : Lawe L : i : i) 
EST eae ae i] 1 i Ratt rk 1 
Mimnesota.<.: 6 isy ise deast Al 1 uF d H 1 1 
eercey, | .g080 the Beth Bio tered. d 2 1 See ee 2 
Mmemerie (C.)2..).t6092 $e St lens 1 Ra re erg ee 1 
Beret: Te) ioutiolbitgocl tern 1 Res Preseeer Me Bc ti | 1 
ear t C) essed altaya eb $e tad, 
North . Mie dine pps)? 7 : ee Ra ere k 1 so2 106 ri 1 
eae le eA sy i ht Rea ag figs © sone BeF le a 
Meeemome sl. eran ® 39 Len Ly 9 1 Linede 2 i 
Pennsylvania,.....: : : Aa, Liag 1 
re eS te fs RE Od 1 
South Carolina (C): 1 : : : sh 18 ew 1 
South Carolina (5): HY. WO s : qe Alig. 1A eee 1 
Memes CW) oe. mh ee as © LD te iP dH 1 
Texas (Y)........ a tei 1 Li. 1 
Lr ee a eves! 1 i i; 208 92 1 
West Virginia......°:.- i : 1 1 a 1 1 
Ree ye a. pee) : L443 a z : 2 ails 
io gal Re a al - | ; : 
Meraia (0). >... ea 1 1 1 1 piixe:2 1 
a Ween boi, fia ot ye alae et 26 o aclel oe a erie . SO 


Note,--Key to abbreviations: L. LT Ag*Long Island; N.C, = shih: County; 
G, = Geneva; C = Charleston; B. = Edisto; V - Weslaco; Y — Yoakum; 


B,C, «£ British Columbia; O = Ontario. 
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Sin eltte béet-secd-treatment: ‘teste: ‘were. conducted under the supervis- © 
ion of Dr, G, L, MceNew of the New. York: Agticvltiral: Experiment Station. es. 
at Geneva, N, Y, ‘Twenty-five tests were conducted art 20 stations in aS 
States and 2 Canadian Provinces, 

Seed of. the variety, Detroit. Dark Red were used for these tests, 
Three fungicides - red copper oxide, zinc oxide, and Semesan - were com- 
pared as dust treatments at three different dosages, The red copper oxide 
and zine oxide were used at dosages of 1.5, 3,0, and 6,0 percent, and the 
Semesan was used at dosages of 0,62, 1,25, and 2, 5 percent, 


In 21: of the 25 tests, ‘most’ of the treated seed gave. better seed-' 
ling stands than did the untreated seed, and in 16 of the tests the data 
were statistically significant, The data showed clearly that red copper . 
oxide was most effective at the lowest dosage used, and Semesan and zinc 
oxide were most effective at the highest dosage. Relative values of treat- 
ments as indicated by the total number of times each treatment was signifi- 
paeieey better than some other treatment are given in table + 


| ii 


Table g_-~Relative values of Live Mteatnente or heal seed 


en, | . . . 2 ; 


Treatment igi. Dosage: (percent |’ asia 
3 OS 20E 68521 2b 8050" 44S oe 3,00 # 6,00. 
Red copper :oxide,.,.° : : : Fage § . 1.29, ae 
Zinc oxidesy seve 3 ity : eS A .4 2a) tay 39 
SOMmesean .. sf. sae ss .* Seer terres ete Bee he : 


Check’ (untreated). 11: Orem & = 4: » ots 


Red copper oxide showed a tendency to cause injury in dry, sandy, 
acid soil, whereas Semesan caused injury in two tests in which the seed. 
were planted in neutral or alkaline soil, No injury was ‘noted: from- gine 
oxide, About equally good results would be obtained from red: copper oxide 
at 1,5 percent and from Semesan at 2,5 percent, Zinc oxide:even at 6 per- 
cent was consic srably inferior to the other two fungicides, - The: cost of 
treating 100 pouads of beet seed with the optimum dosage of Semesan varies 
from $2.97 to $6, eo, depending on the quantity of fungicide purchased; the 
cost of treating oaths red copper oxide at the optimum dosage: is- ; Be 56 © 
cents to $1,35, 


The 1941 tests confirm in general the results obtained in te 1940 
tests in that they show that red copper oxide and Semesan’ are better than 
gine oxide for treating beet seeds, In addition, they show that relatively 
heavy dosages of Semesan are necessary for maximum benefits, but that ex- 
cellent results are obtained with a light dosage of red copper oxide, 

These tests also indicated that beet seed respond well. to treatment and — 
that seed treatment is a worth-while practice with this crop, 
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CABBAGE 


Bi The cabbage~seed treatment tests weté also conducted under the super- 
vision of Dr, McNew, Twenty-four tests were conducted at 19 Stations lo- 
cated in 16 States and 2 Canadian Provinces, 


Seed of the variety Marion.«Market were used in these tests, The 
object was to determine the effect of dust. treatments with Semesan and 
zine oxide on the emergence of seed that had previously been treated with 
hot water, and on untreated seed, ‘The seed was divided into two lots, 
one of which was soaked in hot water at 122° F for 25 minutes; the other 
tot was left untreated. Fach lot was then divided into three lots, one 
of which was dusted with Semesan at.a dosage of 0,42 percent, one with 
zine oxide (Vasco 4) ‘at a' dosage of. 2 percent,*and the remaining lot left 
undusted, ae oe ee eee Re 


- In. 22.9f-the 24 tests the chemically treated séeds produced better 


stands than unprotected seeds and in the same number of tests the hot- ~ 


water treated seeds produced fewer plants than the ‘séeds that had not ~ 
been disinfected with hot water, The data were statistically significant 
in 17 of the tests, sae ee | sae ae 


_ The relative values of the treatments as indi¢ated by the total 
number of times each treatment was significantly better than some other 
treatment are given in table 4, He : 


ae Table. 4,-—Com arative values of treatments 
vomparative Values OL treatments 


eF° MHOt : Not hot 


Chemical treatment : water : water 
nd: -. : treated : treated 

pemesar ee ees eh : a7 
ih 9 Leo e fe 2 0 vk gard alae : oe ; Al 


Uptrentec.. oc. . ie. oN oe 0 : 5 


$$$ a Fi 


It will be noted that the dusted seed are better than the untreated 
seed; Semesan is slightly better than zinc oxide; and hot-water treated 


seeds are not so good as seeds treated with hot water, | 


No information was obtained from these tests in regard to the 
effectiveness of the hot-water seed treatment.in the control of disease. 
This treatment, however, has been recognized for a.number of years to be 


“ very effective for eliminating the blackleg and black-rot organisms from 


infected seed, The general use of the hot-water seed treatment has been 
retarded by the risk of serious reduction in germination of. the seed, 


‘Tests show that hot-water treated seed. that is dusted with either zinc 


oxide or Semesan will produce as many plants as undusted seed that has 
not been treate with hot water, The dust treatments give enough protec- 
tion to counterbalance the weakening of the seed that results from the 


’ hot-water treatment, This comparison is illustrated in table 5, in which 


the average number of seedlings for the 17 statistically significant 
plots is given, | —_ 


hayes 


> a i, segs alt 


Table 5,--Germination results of tests 


,2 “Hote $ Not hote:- 

Ghenieal,. treatment, $ water :. water 

. ot treated; eens 
Senesamysresetesiet SOieR 

Pode al gine QA Sie “6 on te te 68445 ma 
. A 4 Up fi hi 


a 
So 
4 %O 
ony 


It will be noted in table.5 that te er seed: not treated. with hot wa- 
ter produced more plants than the corresponding. lots of seed that had been 
treated with hot water, .The use of: the dust .treatments alone would not be 
desirable, however, since they: are not.sufficiently effective against | 
either the blackleg or black rot: organisms. “ ts 


The cost of treating 100 pounds of cabbage seed with Semesan at 

_the dosage ‘used in these tests varies from 83 cents to-$1.05 depending on 
the quantities in which the fungicide is purchased, ..The::-cost:.of treating 
with zinc oxide varies from 20 cents to $1, Difference-in cost -of materials 
for treating the usual quantities of cabbage: seed: would be little, . 


CELERY 


The celery seed treatment tests were conducted under the supervision 
of Dr, L, D, Leach of the California Agricultural Experiment Station, Twelve” 
tests were conducted at 10 stations in 9 States and 1 Canadian Province. 


Seed-of-the 1940 crop of Dwarf-Golden Plume celery was used for 
these tests, The object of the tests was to determine whether or not the 
usual protective seed treatments are worth while for ceiery. The seed were 
therefore divided into 4 lots and treated with red copper oxide and zinc 
oxide at dosages of 2 percent, and with Semesan at a dosage of 0.2 percent, 
The fourth lot was left as an untreated check, - 


The outstanding feature of the celery tests was the fact that the 
data for 10 of the 12 tests were not statistically significant, Not one of 
the treatments was significantly better than the checks in the remaining 
two tests. There was some indication of injury from the’red copper oxide 
and Semesan treatments, The results from these tests indicate that celery 
seed is not benefitted by treatment with the materials used, A larger 
number of tests, however, may have given other results; or, treatment with 
some other materials may be beneficial, oid 


CUCUMBER 


The cucumber seed treatment tests were conducted under the super-= 
vision of Dr, J, C, Walker of the Wisconsin Agricultural Experiment Station 
Twenty-six tests were conducted at 23 stations in 19 States and 1 Canadian 
Province. 


Seed of the Chicago Pickling variety were used for these tests, The ~ 
seed were divided into three lots. One lot was treated with red copper OxX- 
ide at the rate of 0.6 ounces to 15 pounds of seed, another lot was treated — 
with Semesan at the rate of .75 ounces to 15 pounds of seed, and the third 
lot was left as an untreated check, 
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The data for.1l.of the 26 tests were statistically significant. The 
relative values of the. treatments as indicated by the total number of times 
a treatment was significantly better than some other treatment are red copper 
oxide 18, Semesan 16, and check O, These results confirm those obtained in 
1940 in that they indicate that red copper oxide and Semesan are about equally 
effective as seed protectants for cucumber, The cost of treating 100 pounds 
of cucumber seed with red copper oxide varies from about 9 cents to 23 cents 
depending on the quantity of fungicide purchased: and .the cost of treating 
with Semesan varies from 66 cents to 83 cents. Red copper oxide would there- 
fore be the more economical for treating cucumber seed, | 


LETTUCE 


The lettuce seed treatment tests were conducted under the supervision 
os Or, Cy M, Haenseler of the New Jersey Agricultural Experiment Station, 
Seventeen tests were conducted at 17 stations in 15 States and 1 Canadian 
Province, 


Seed of the variety New York Special #12 were used. for. these tests, 
The seed were divided into four lots, Red copper oxide at the rate of 2 per- 
cent was applied to the first lot, zinc oxide was applied to the second lot 
at. the same rate, Semesan was applied to the third lot at the rate of 1/2 . 
ounce to 15 pounds of seed, and the fourth lot was left untreated, — ) 


The data were statistically significant in only 7 of the 17 tests, 

The relative values of the treatments as indicated by the. total number-of 
times a treatment was significantly better than some other treatment were red 
_. copper oxide 13, zinc oxide 9, Semesan 4, and check O, The average seedling 

stands for the treatments in the 7 statistically significant plots were red 
copper oxide 70,1, zine oxide 66,3, Semesan 59,4, and check 46,8 The results 
obtained in these tests indicate that lettuce seed responds best to treatment 
with red copper oxide followed by zinc oxide and Semesan, All the treatments 
caused better seedling stands than were obtained from the untreated seed, 
Since statistically significant data were obtained in only 7 of the 17 tests, 
lettuce seed does not appear to respond so well to these protective.seed 
treatments, The cost of treating 100 pounds of lettuce seed is from 77 cents 
to $1.80 for red copper oxide, 32 cents to $1 for zinc oxide, and 41 cents 

to 51 cents for Semesan, depending on the quantities in which the fungicide 
is purchased, 


PEAS 


The pea-seed treatment tests were conducted under the supervision of 
Dr, J, C, Walker of the Wisconsin Agricultural Experiment Station, Thirty- 
three tests were conducted at 27 stations in 21 States anc 2 Canadian 
Provinces, 


Three varieties of peas of different type were used in order to see 
how they would react to the treatments: 


-. Ll, Alaska - an early starchy-cotyledon variety used widely 
_ for canning and for dry peas. 
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S28 Surprise (Wisconsin ‘Early Sweet) - an early sugary- 
nag a snips sing: used widely for phe ig 


ee " f 


3. meee ‘Batbouen.s ataeekeon tang: seeded, wageryleoty Veale pee: 
- variety used widely for frozen pack and for home:* *~ © 
and "mérkes garden, 
Each variety was divided into five lots, and. the following treatments 
were applied: nhs 3 a . See 


1. Red copper oxide - 0.6 ounces to 15 pounds of seed, 


©, Semesan — 0,75 ounce to 15 pounds of seed, 


ot 2% Ceresan - 0,5 ounce to 15 pounds of seed, ED - 


4, Spergon - 0,5 ounce to 15 pounds of seed, 


iy 


See Untreated, 


The varieties differed in their vulnerability to seed decay and in 
their response to seed treatment, The Alaska or starchy type proved less 
vulnerable to seed decay and was benefited less by the seed treatments’ than 
the sugary type as represented by the Surprise and Thomas Laxton varieties, 
Of the latter varieties, thé Surprise was most suscéptible to seed decay and — 
was benefited most by the seed treatment, ‘All three varieties germinated be- 
tween 80 and 90 percent in the laboratory test, but in the 23 field tests, 
the average emergence from the untreated was 79 percent for.the Alaska variety, 
55 percent for the Surprise, and 60 percent for Thomas Laxton, The data were © 
statistically significant in-only 10 of the tests with.the Alaska variety, 
but were significant in 25 of Bia tests with Surprise. and ag of the a 
with Thomas» Laxton, | . 


Til wt dsieane atoll different treatments was similar for all 
three varieties. Spergon and Semesan were about equally matched for first | 
~ place, red copper oxide was next, and Ceresan was the least bool All 

the treatments: age more plants than the untreated seed, ; 


The cost of materials for an acre when seeded at the rate of 4 bushels — 
an acre would be $1.49 for Semesan, 62 cents for Spergon, 26 cents for Ceresan 
and 24 cents for red copper oxide, Considering the cost of materials and the 
effectiveness of the treatments, the choice of fungicides would probably lie 
between red copver oxide and Spergon, In a considerable’ number of tests the 
increase in stand with Spergon was enough greater than that obtained from 
red copper oxide to more than make up the differential in costs. -Spergon — . 
also has the advantage of not requiring the addition of graphite to eliminatt 
friction, 


SPINACH 


The spinach-seed treatment tests were conducted under the supervision 
of Dr, H, T, Cook of the Virginia Truck Experiment Station at Norfolk, Va. 
Iwenty-five tests were conducted at 23 stations in 18 States and 1 Canadian 
Province, 


i“¢ 
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Seed of the Virginia Savoy variety were used in these tests. Two 
fungicides —- red copper oxide and zinc oxide — were tested at dosages of 0,5, 
1, 2, and 4 percent,. An-untreated check was also included for comparison, 


“The data from 18 of the 25 tests were:statistically significant. The 
relative values of the different treatments as indicated by the total number 
of times each treatment was significantly better than-some other treatment 
are given in table 6, 


_ Table 6,--Relative value of spinach seed: treatment tests 


' Chemical : Dosage 
, & ¢°0:5%:3 : ¢ 
Red copper: oxide EaLehewia B7ies o2%x to 2B 
' Zine’ oxide s ,ebtet $35 Jd? S8edtarAl 


.° Cheek. (untreated) 1: 


These data indicate that for equal dosages the zinc oxide was some- 
_what superior to the red copper oxide treatment, The differences in actual 
stand of seedlings although significant are probably not of economic impor- 
tance, so for practical purposes the materials may be considered about 
equally effective, 


‘The data in table 6 indicate that maxinum benefits with red copper 
oxide are obtained with a dosage of 2 percent; with zine oxide 4 percent, 
However, excellent results also were obtained with zinc oxide at 1 and 2 per- 
Gent, and for practical purposes these dosages are probably best since it is 


difficult to make 4 percent stick well to the seed, 


The cost of treating 100 pounds of spinach seed with a 2 percent dos- 
age is 75 cents to $1.80 for red copper oxide and 20 cents to $1 for zinc 
oxide, depending on the quantities in which the fungicide is purchased, 
Although red copper oxide and zinc oxide may be considered equally effective, 
the difference in cost makes the latter the preferred treatment, 


SWEET CORN 


‘The swest-corn seed treatment tests were conducted under the super- 
vision of Dr; C, M. Haenseler of the New Jersey Agricultural Experiment 
‘Station, Twenty-five tests were conducted at 22 stations in 19 States and 
1 Canadian Province, ta | 


Seed of the Golden Bantam variety were used in these tests, The seed 
were divided into four lots, One lot was treated with red copper oxide at 
the rate of 2 percent, another lot with zinc oxide (Vasco 4) at the same rate, 
and the third lot with Semesan Jr, at the rate of 1-1/2 ounce, to a bushel 
of seed, The fourth lot was left untreated, aoe 


The data in 16 of the 25 tests were statistically significant. In 14 
of these tests red copper oxide caused a significant reduction in stand, 
Zine oxide was better than the check in only 2 tests, and Semesan Jr. was 
better than the check in only 3 tests. Apparently neither the zinc oxide 
nor the Semesan Jr, was effective in increasing the stand; and red copper 


oxide was injurious at the dosage used, 


426-42 -10- 


CONCLUSIONS a as ae y ' 
: b 


Rests waenciia well to oeboieseis seed fiomeastentey tate and seed tae siete 4 
may be recommended as a general practice, Red copper oxide used at the rate 
of 1.5 percent is the most economical and effective of the treatments tested, 
Equally good results may be obtained with Semesan used at the rate of 2,5 
percent, but the cost of treating with this material -is much greater, 


Hot-water seed treatment may cause considerable reduction in germina-— 
tion of even good quality seed, Treating cabbage seed with Semesan at the 
rate of 0,42 percent or with zinc oxide at the rate of 2 percent increases 
the number of plants produced, whether:the seed has been treated previously 
with hot water or:not, Hot water treated seed that has been dusted with 
either Semesan or:zince oxide produces as many-plants as undusted seed that 
has not been treated with hot water, Treatment with hot water is a necessary 
practice in order'to avoid seed-borne black leg or black rot. Dusting the 
seed with Semesan or zinc oxide counterbalances the weakness of the seed { 
that has been caused by the hot-water treatment. ; 


Celery seed did not respond to treatment with red copper oxide, gine 
oxide, or Semesan, 


Cucumber seed were benefited by seed treatment in a fair proportion 
of the tests, Red copper oxide and Semesan are about equally good for trea 
ing cucumber seed, but red copper oxide is the more economical to use, 


Lettuce seed were benefited by seed treatment in a fair proportion 
of the tests, Red copper oxide used at the rate of 2 percent was the best 
treatment tried, zine oxide used at the same rate was second best, and iG 
Semesan used at the rate of 1/2 ounce to 15 pounds was third, All treatments” 
produced more plants than the untreated seed, . 


The Alaska variety of peas representing the starchy—cotyledon ‘type 
was injured less by seed decay than were the Surprise and Thomas Laxton 
varieties which represented the sugary-cotyledon type. The Alaska variety © 
responded the least to the seed treatments; the Surprise responded most, 
followed closely by the Thomas Laxton, Spergon and Semesan were about 
equally good, and: the best of the seed treatments that were tested, Red 
copper oxide was also a very beneficial seed treatment. Spergon is much 
lower in cost than Semesan, and has the advantage over red ‘copper oxide of © 
being more effective and not requiring the addition of graphite to reduce 
friction, 


Spinach responded well to seed treatment, Zinc oxide and red copper 
oxide were found to be about Baye hy: effective; but zinc oxide has the adval 
tage of being much lower in cost, A e-percent dosage was the optimum for ; 
both materials, . : 

No increases in stand were obtained with any of the treatments teste 
on sweet corn,: but red.copper oxide at a 2-percent dosage was injurious, 
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CORRECTION OF DATA IN ORIGINAL REPORTS DISTRIBUTED AT DALLAS, TEX 


A ali te 


The following corrections should b i 
e made in the data given in the 
original reports on cucumbers and spinach, In cucumber test No, 17 the aver-— 
age number of seedlings for red copper oxide should read 63.6 and the average 
“pee for Semesan should read 72.4, The calculated value of "F" should be 


a iy 


In spinach test No, 25, the avera i I 

° ge number of seedlings for the check 
in table 2 should read 31,4; the difference required for significance should 
be 14,7, and the calculated value of "F" should be 2,67, 


intervals by the Extension 
The material contained is 
from the Extension Service, 
Washington, D, ©, 
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